Rigid layer (sodium dodecylsulfate(SDS)-insoluble cell wall) and peptidoglycan fractions were obtained from the Chromatiaceae (Thiocysüs violacea and Chromatium tepidum) and from Ectothiorhodospira vacuolata. Chemical composition of rigid layers from all three species indicated the presence of peptidoglycan-bound protein.
Introduction
Phototrophic bacteria are phylogenetic diverse [1] , Most, but not all of them are gram-negative. Lipopolysaccharide has been found in purple nonsulfur bacteria, in Chromatiaceae and Ectothiorhodospiraceae as well as in the Chlorobiaceae [2] [3] [4] [5] . Chloroflexus aurantiacus of the Chloroflexaceae family is lacking this heteropolymer [3] .
In contrast to the likely Aly-type structure of the peptidoglycan of Chlorobium vibrioforme, that of Chloroflexus aurantiacus has characteristics of peptidoglycan typical for gram-positive bacteria [6] . The data confirm the deep phylogenetic separation within the green bacteria suggested by the 16S-rRNA sequencing studies [1] , Such a deep separation is not observed within the purple bacteria, although 16S-rRNA sequencing studies suggests considerable heterogeneity [1] , Whereas most of the purple non-sulfur bacteria belong to the alpha-subdivision, the purple sulfur bacteria belong to the gamma-subdivision of the proposed phylogenetical tree. Data of lipopolysaccharide composition, especially of the conservative lipid A region, have essentially confirmed 16S-rRNA studies [3, 7] .
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The present paper, together with the few data available on peptidoglycan of purple non-sulfur bacteria [8, 9, 10], reveals Aly-type structure [11, 12] to be likely common to most if not all purple bacteria. The study includes a mesophilic (Thiocysds violacea) and a moderately thermophilic (Chromatium tepidum) species of Chromatiaceae as well as the moderately halophilic Ectothiorhodospira vacuolata of the Ectothiorhodospiraceae family. Fig. 3 shown in [20] . It was obtained with the peptidoglycans of the two species investigated and was shown to consist of m-A 2 pm and Ala only. It could be separated into two peaks on the amino acid analyzer. They corresponded to peaks No. 8a and b, respectively, in Fig. 4 in [20] . Neither the glucan nor the fatty acid content or the phosphate were removed by the pronase treatment.
Materials and Methods

Cultivation of strains
Preparation of rigid layer and peptidoglycan
Lyophilized cells of
Ectothiorhodospira vacuolata
The yield of the rigid layer obtained from Ectothiorhodospira vacuolata BN 9512 was 1.5% of cell dry weight. It contained a major protein moiety in addition to the peptidoglycan as well as some fatty acids, phosphate and glucan (Table I) . On pronase-treatment of the rigid layer fraction, the peptidoglycan was obtained in a 1.2% yield of cell dry weight. The amino acid and amino sugar composition was similar to those of the peptidoglycans of Chromatiaceae species (see above). Comparable to the peptidoglycans of the Chromatiaceae species studied, on partial acid hydrolysis followed by combined low voltage thin-layer electrophoresis and thin-layer chromatography, one spot (among others) consisting of Ala and meso-A 2 pm was observed. Again, it could be separated into two peaks as obtained with the Chromatiaceae on analysis on the amino acid analyzer.
Discussion
The rigid layer fraction of all three strains studied herein contained a significant protein moiety in addition to peptidoglycan. This might indicate the presence of peptidoglycan-bound protein, comparable to that found with other gram-negative bacteria [17] , Although fatty acids were found in each case, the tempting assumption of having lipoproteins in the sulfur purple bacteria still lacks experimentell proof. This question is difficult to answer with the data presented, since neither the fatty acids nor the significant amounts of phosphate (indicating contaminating phospholipids) were removed from the rigid layers by the pronase-treatment applied. The risk of having contaminating phospholipids is especially high, since in this study the rigid layers were obtained from hot phenol-water extracts (Chromatium tepidum) and not from cell envelope fractions.
As expected for gram-negative bacteria, the qualitative composition and the molar amounts of constituents indicate Aly-type peptidoglycan for all strains studied, m-A 2 pm was the only diamino acid detectable. The lower D-Ala (relative to L-Ala) content is likely explained by D-Ala-specific carboxypeptidases or by an already initial partial lack of D-Ala in position 4 of the peptide side-chain [11, 12] . The small amounts of L-G1U found may be due to racemization during acid hydrolysis.
The combined low voltage thin-layer electrophoresis and thin-layer chromatography performed with partial hydrolysates confirmed the A lytype structure of all three peptidoglycans studied. The finding of two peaks on the amino acid analyzer, both consisting of m-A 2 pm and Ala, indicates the fragments ra-A 2 pm-Ala, revealing direct cross-linkage (the degree of cross-linkage has not been determined). There was no indication for an incomplete N-acetyl substitution of amino sugars in the sugar strands of the peptidoglycans studied. Thus, as far as studied, partial lack of N-acetyl substitution of GlcN of peptidoglycan, rendering the cells less sensitive to the action of lysozyme, is restricted to the budding species of purple non-sulfur bacteria within the phototrophic bacteria [ 
